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(54) Media compatible microsensor structure by inorganic protection coating 



(57) A media compatible microsensor structure (1 1) 
for sensing an environmental condition in a harsh media 
includes an inorganic protective film (17) covering por- 
tions of the structure that will be exposed to the harsh 
media, e.g. the walls of a semi-conductor pressure sen- 
sor cavity. E.g. a silicon oxide, nitride, or carbide film is 



formed by plasma enhanced chemical vapour deposi- 
tion (PECVD) below 450 or 200 degrees Celsius with a 
thickness in a range from 0.2 to 1 .5 micro meters. Also 
metals or their silicides may be used: 
AI.Au,R.V.W,Ti.Cr.Ni. 
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Description 

Background of the Invention 

This invention relates, in general, to mlcrosensor 
devices, and in particular, to structures and methods for 
protecting microsensor devices exposed to harsh envi- 
ronments. 

Microsensor devices are well known and have 
become key elements in process control and analytical 
measurement systems. Microsensor devices are used 
in many applications including industrial monitoring, fac- 
tory automation, the automotive industry, transporta- 
tion, telecommunications, computers and robotics, 
environmental monitoring, health care, and household 
appliances. Increasingly, microsensor devices are 
called upon to function reliably In harsh media including 
strong chemicals (e.g., polar and non-polar solvents, 
acid solutions, and alkaline solutions), extreme temper- 
atures, and extreme pressures. Unless properly pro- 
tected, these harsh environments can degrade or 
destroy microsensor performance. 

Typically, in harsh media pressure sensor applica- 
tions, the microsensor device is isolated from the harsh 
media using metal diaphragm/silicone oil transfer media 
techniques. This approach has several disadvantages 
including high cost, lower sensitivity, and impaired per- 
formance over temperature extremes. Other 
approaches include coating the pressure sensor device 
and the package containing the device with a conformal 
organic coating such as a polyparaxylylene coating 
(e.g.. Parylene®). This approach has a disadvantage 
because organic coatings are limited as to the media 
conditions (e.g., composition, time, temperature 
extremes, pressure extremes) that a manufacturer can 
expose them to without damaging the underlying micro- 
sensor device. 

As is readily apparent, structures and methods are 
needed for protecting microsensor devices from harsh 
media that can withstand a wide variety of media condi- 
tions, that are cost effective, and that have improved 
reliability. 

Brief Description of the Drawings 



FIG. 5 illustrates a block-diagram that represents 
an apparatus for using a microsensor structure 
according to the present invention. 

5 Detailed Description of the Drawings 

In general, the present invention relates to micro- 
sensor structures and methods for sensing an environ- 
mental condition or conditions (e.g., temperature, 

10 concentration, pressure, etc.) in a harsh media. In par- 
ticular, the present invention relates to media compati- 
ble microsensor structures having inorganic protective 
films covering portions of the structures that will be 
exposed to the harsh media. One can more fully under- 

15 stand the present invention with reference to FIGS. 1 to 
5 together with the following detailed description. 

FIG. 1 illustrates an enlarged cross-sectional view 
of a media compatible microsensor structure 1 1 accord- 
ing to the present invention. By way of example only, 

20 microsensor structure 11 is shown as a pressure sensor 
structure (e.g., a piezoresistive pressure sensor 
device). However, one skilled in the art will appreciate 
that the present invention pertains to microsensor 
devices In general. Microsensor structure 1 1 includes a 

25 microsensor package or housing 12, a leadframe 13, a 
connective wire 14. a microsensor device 16 coupled to 
microsensor p)ackage 12, and an inorganic protective 
coating or film 1 7. 

Inorganic protective coating 17 covers those sur- 

30 faces of microsensor package 12, leadframe 13. con- 
nective wire 14, and microsensor device 16 that will be 
exposed to a harsh media when microsensor structure 
1 1 is placed in contact with the harsh media. In other 
words, inorganic protective coating 17 protects those 

35 portions of microsensor structure 11 that will be 
exposed to the harsh media. Typically, only a portion of 
leadframe 13 Is covered so that leadframe 13 can effec- 
tively connect to monitoring and power supply equip- 
ment. 

40 Microsensor structure 1 1 is shown with Inorganic 
protective coating 17 covering most of the outer sur- 
faces of the structure. Depending on the application, 
inorganic protective coating 17 will cover only a portion 
of the outer surfaces. For example, in applications 

45 where upper surfaces 22 of microsensor structure 1 1 



FIG. 1 illustrates an enlarged cross-sectional view 
of a media compatible microsensor structure 
according to the present invention; 
FIG. 2 illustrates an enlarged cross-sectional view 
of an embodiment of a microsensor device accord- 
ing to the present invention; 
FIG. 3 illustrates an enlarged cross-sectional view 
of another embodiment of a media connpatible 
microsensor structure according to the present 
invention; 

FIG. 4 illustrates an enlarged cross-sectional view 
of an additional embodiment of a media compatible 
microsensor structure according to the present 
invention; and 



will be exposed to the harsh media, only upper surfaces 
22 require coverage with inorganic protective coating 
17. Likewise, in applications where lower surfaces 23 
will be exposed to the harsh media, only lower surfaces 

50 23 require coverage. Where kx5th upper surfaces 22 and 
lower surfaces 23 will be exposed to the harsh media, 
inorganic protective coating 17 preferably covers both 
upper surfaces 22 and lower surfaces 23. 

Together, leadframe 13 and connective wire 14 are 

55 an example of a conductive structure for candying sig- 
nals to and from microsensor device 16. Other exam- 
ples include flip chip, bump, and tap automated bonding 
(TAB) structures. In the embodiment shown in FIG. 1 , 
leadframe 1 3 is Integrally molded into a portion of micro- 
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sensor package 12. Microsensor structure 11 typically 
includes several connective wires and leads depending 
on the level of electronic circuitry on microsensor device 
16. 

Typically, microsensor package 12 comprises a s 
metal, plastic, or composite material. The material 
selected for microsensor package 12 depends on the 
specific application, the media composition, and cost 
constraints. In pressure sensor applications, microsen- 
sor package 12 typically comprises a high temperature io 
or engineering thermoplastic, polyester, nylon, or an 
epoxy molding compound such as an unfilled epoxy or 
a silica filled epoxy. Such materials are well known in 
the art. Microsensor package 12 is shown with an aper- 
ture or hole 18 to provide access to one side of micro- is 
sensor device 16 for use in differential pressure 
applications. 

Microsensor device 16 typically comprises a semi- 
conductor material and is coupled or bonded to micro- 
sensor package 12 using, for example, bonding layer 20 
21 . Bonding layer 21 comprises a lead glass, a soft sol- 
der (e.g., a Pb/Sn solder), an epoxy. or a silicone. Lead- 
frame 13 typically comprises copper, a copper alloy, or 
a nickel alloy (e.g.. alloy 42, kovar, or invar). Optionally, 
leadframe 13 includes a selectively plated metal layer 25 
(e.g., gold). Connective wire 14 comprises, for example 
gold or aluminum. These materials, and methods of 
assembly using such materials, are well known in the 
art. 

Inorganic protective coating 17 comprises an inor- 30 
ganic material that is substantially non-reactive (i.e., 
reacts at a negligible rate) with the media that microsen- 
sor structure 1 1 is exposed to. Inorganic protective coat- 
ing 17 preferably comprises an inorganic dielectric 
material such as a silicon oxide, a silicon oxy-nitride, a 35 
silicon nitride, a silicon carbide, a silicon oxy-carbide. or 
combinations thereof. The material selected for inor- 
ganic protective coating 17 depends on the media con- 
ditions (e.g., composition, duration of exposure, 
temperature extremes, and pressure extremes) in which 40 
microsensor structure 1 1 will be exposed to. 

For exanrple, when microsensor structure 11 is 
exposed to an alkaline environment (e.g., blood, sea 
water, detergents, bleach, or sodium hydroxide 
(NaOH)), inorganic protective coating 17 preferably 45 
comprises silicon nitride or silicon carbide. In polar sol- 
vent environments (e.g., ethanol, methanol), non-polar 
solvent environments (e.g., toluene, Iso-octane), or 
acidic environments (e.g., sulfuric, nitric), inorganic pro- 
tective coating 17 comprises any of the above listed sc 
inorganic materials. 

In the embodiment shown in FIG. 1, inorganic pro- 
tective coating 1 7 is formed after microsensor device 1 6 
is bonded to microsensor package 1 2 and connective 
wire 14 is bonded to microsensor device 16 and lead- se 
frame 13. In other words, inorganic protective coating 
17 is formed at a package level. At this point in the proc- 
ess, temperature considerations are important because 



elevated temperatures detrimentally impact the pack- 
age and bonding materials. 

Preferably, when inorganic protective coating 17 is 
formed at the package level, a low temperature (less 
than 200**C) plasma enhanced chemical vapor deposi- 
tion (PECVD) process is used. Preferably inorganic 
protective coating 17 is formed using a room tempera- 
ture PECVD process. Such a process is done, for exam- 
ple, in commercially available PECVD equipment (e.g., 
an Ionic Systems ColdCoat™ reactor available from 
Ionic Systems of Salinas, California). The room temper- 
ature process is preferred because it avoids exposing 
the bonding and packaging materials to elevated tem- 
peratures. Also, it allows a manufacturer to fully coat the 
device in one process. In addition, the room tempera- 
ture PECVD deposited films have low stress. Alterna- 
tively, inorganic protective coating 17 is formed using 
ion plating, ion assisted evaporation, or ion assisted 
sputtering techniques. Such techniques are well known 
in the art. 

The thickness of inorganic protective coating 17 
depends on the material used for inorganic protective 
coating 1 7 and the nature of the harsh media (e.g., com- 
position, duration of exposure, temperature extremes, 
pressure extremes). Typically, inorganic protective coat- 
ing 17 has a thickness in a range from approximately 
1.000 to 10.000 angstroms when inorganic protective 
coating 17 comprises silicon nitride. When inorganic 
protective coating 17 comprises silicon nitride, connec- 
tive wire 14 preferably comprises aluminum to provide 
good adhesion between the materials. 

When microsensor device 16 comprises a piezore- 
sistive pressure sensor, the addition of inorganic protec- 
tive coating 17 can impact the output characteristics of 
the pressure sensor device. That is, the pressure sen- 
sor device may require adjustment to compensate for 
the presence of the additional layer or layers on the 
sensing element. Adjustment is done either before or 
after inorganic protective coating 17 is formed using 
well known laser trimming techniques of trim resistors 
present on the pressure sensor device. Preferably, trim- 
ming follows the formation of inorganic protective coat- 
ing 17. This is easily achieved knowing the index of 
refraction and absorption coefficient of the inorganic 
material and adjusting the laser accordingly so that the 
laser energy is absorbed by the resistor material and 
not inorganic protective coating 17. 

The embodiment shown in FIG. 1 has several 
advantages over prior art microsensor structures having 
organic protective coatings or metal diaphragms. First, 
inorganic protective coatings provide significantly 
improved barrier characteristics than organic coatings 
(i.e., they have much lower permeability). Also, because 
the inorganic coatings have improved barrier character- 
istics compared to organic coatings, thinner coatings 
are possible thus minimizing the impact on microsensor 
device characteristics. In addition, an inorganic protec- 
tive coating allows a manufacturer to place the micro- 
sensor device in a greater variety of media. 



EP 0 736 757 A1 



Furthermore, because microsensor structure 1 1 uses 
proven arxJ existing processing techniques, microsen- 
sor structure 1 1 provides a cost effective, reliable alter- 
native to metal diaphragm structures. 

FIG. 2 illustrates an enlarged cross-sectional view s 
of an embodiment of a microsensor or pressure sensor 
device 26 according to the present invention. Pressure 
sensor device 26 typically comprises a semiconductor 
material (e.g.. silicon) and includes a cavity 27 that 
extends from a first major or lower surface 28 of pres- io 
sure sensor device 26. Cavity 27 comprises sidewalls 
29 and an upper surface 31 . Upper surface 31 and sec- 
ond major surface 32 form a diaphragm 33. Cavity 27 is 
formed using well known processing techniques. Dia- 
phragm 33 has a length 39 across cavity 27 typically in 75 
a range from 0.7 to 2.9 millimeters. A transducer 34 
(e.g., a piezoresistive structure) is formed contiguous 
with secorxJ major surface 32. Transducer 34 com- 
prises, for example, a diffused strain gauge configura- 
tion. Such a configuration is well known in the art. 20 

Typically, a portion of second major surface 32 is 
covered with a passivation layer 36 such as a silicon 
oxide. Passivation layer 36 typically has a thickness on 
the order of 1,000 to 5.000 angstroms. Ohmic layer 38 
provides contact to transducer 34. Passivation layer 36 25 
and ohmic layer 38 are formed using well known 
processing techniques. 

In this embodiment, pressure sensor device 26 
comprises a semiconductor material or die portion 41 
and a constraint or support portion 42. Semiconductor 30 
material portion 41 and constraint portion 42 preferably 
comprise the same material (e.g., silicon). Semiconduc- 
tor material portion 41 is bonded to constraint portion 42 
using bonding layer 43. Typically, bonding layer 43 com- 
prises a frit glass such as a low-melting-point inorganic 35 
oxide glass (e.g., lead oxide or boric oxide). Semicon- 
ductor material 41 is bonded to constraint portion 42 at 
temperatures preferably below 450**C to avoid damag- 
ing any electronic circuitry present on pressure sensor 
device 26. Optionally, pressure sensor device 26 com- 40 
prises semiconductor material portion 41 only 

To provide a media compatible microsensor. inor- 
ganic protective coating or film 37 is formed on side- 
walls 29 and upper surface 31 of cavity 27. Inorganic 
protective coating 37 is formed after the formation of 45 



cavity etch. That is, inorganic protective coating 37 is 
formed at a wafer or chip level. Inorganic protective 
coating 37 preferably comprises the same inorganic die- 
lectric materials as inorganic protective coating 17. 
Preferably. Inorganic protective coating 37 is formed so 
using low temperature (less than 450°C) PEGVD proc- 
ess techniques. Such process techniques are well 
known in the art. PEGVD deposited films are preferred 
because they provide uniform coverage and they typi- 
cally possess lower stress compared to other deposited 55 
or grown Inorganic films. 

In addition, because inorganic protective coating 37 
Is formed at a wafer level, inorganic protective coating 
37 may also comprise a metal such as aluminum, gold. 



platinum, vanadium, tungsten, titanium, chrome, nickel, 
their silicldes or combinations thereof. The metal or sili- 
cide selected depends on the composition of the harsh 
media. For example, in an alkaline media, inorganic pro- 
tective coating 37 preferably comprises gold or plati- 
num. When inorganic protective coating 37 comprises a 
metal. Inorganic protective coating 37 preferably has a 
thickness in a range from 2.500 to 15,000 angstroms 
and is formed using well known sputtering or evapora- 
tion techniques. 

Optionally, inorganic protective coating 37 also is 
formed on first major surface 28 and portions of passi- 
vation layer 36. When passivation layer 36 is not used, 
inorganic protective coating 37 is formed on portions of 
second major surface 32. In either embodiment, when 
inorganic protective coating 37 comprises an inorganic 
dielectric, it preferably does not cover all of ohmic layer 
38 or other ohmic layers to avoid contact resistance or 
bonding problems with the connective wires. When inor- 
ganic protective coating 37 comprises a metal, inor- 
ganic protective coating 37 does not contact ohmic layer 
38 to avoid shorting problems. Preferably, a dielectric 
Interlayer Is used to separate Inorganic protective coat- 
ing 37 from ohmic layer 38 and second major surface 32 
when inorganic protective coating 37 comprises a metal 
or a silicide. 

It Is important for inorganic protective coating 37 to 
cover sidewalls 29 as well as upper surface 31 when 
cavity 27 Is exposed to a media that etches the material 
that pressure sensor device 26 is made of. This is 
because pressure sensor sensitivity and linearity are 
determined by the thickness of diaphragm 33, length 
39, and the location of transducer 34 with respect to the 
edge of diaphragm 33 and any changes in these factors 
can impact device performance. For moderate pressure 
ranges (10-700 kPa). the optimum location of trans- 
ducer 34 Is at the edge of diaphragm 33 because this is 
the maximum stress location with respect to diaphragm 
33. 

When pressure sensor device 26 comprises silicon 
and the media comprises an alkaline environment, sig- 
nificant silicon etching can occur. Silicon etches aniso- 
tropically In alkaline solutions and If left unprotected, the 
etching can result in both a thinning of diaphragm 33 
and an Increase in leng th 39. A thinni ng of diaphragm 



33 degrades initial device sensitivity and linearity 
throughout exposure to alkaline media. Also, an 
Increase In length 39 changes both the diaphragm 
length and the relative location of the transducer, which 
also degrades the sensitivity and linearity. 

For example. In an alkaline solution with a pH of 13, 
length 39 can change by 42 microns in 100 hours of 
exposure, which Is a 1-4% change d^ending on the 
size of length 39 In typical pressure sensor devices. In 
some pressure sensor designs, this change results in a 
7% loss In sensitivity and a 57% increase in linearity 
en-or after 360 hours of exposure at a pH of 13 and a 
temperature of 85**C. The presence of inorganic protec- 



4 



EP 0 736 757 A1 



8 



tive coating 37 on upper surface 31 and sidewalls 29 
prevents such degradation. 

In absolute pressure applications, constraint por- 
tion 42 is a continuous portion. That is, constraint por- 
tion 42 seals cavity 27. In an absolute pressure 
application, the package level approach is preferred 
because constraint portion 42 isolates or buffers dia- 
phragm 33 and sidewalls 29 from the harsh media. 

FIG. 3 illustrates an enlarged cross-sectional view 
of another embodiment of a media compatible micro- 
sensor structure 51 according to the present invention. 
Microsensor structure 51 is similar to microsensor 
structure 11 except for microsensor device 56. Like 
microsensor device 26, microsensor device 56 includes 
a first inorganic protective film or coating 57 covering 
portions of the device. Microsensor structure 51 further 
comprises a second or additional inorganic protective 
coating 67 that covers exposed or outer surfaces of 
microsensor structure 51. Depending on the applica- 
tion, second inorganic protective coating 67 covers 
exposed portions of microsensor package 52. the upper 
and side surfaces of microsensor device 56, a portion of 
leadframe 53 and connective wire 54, and/or the lower 
surfaces of microsensor device 56. 

Preferably, second inorganic protective coating 67 
comprises an inorganic dielectric material such as a sil- 
icon oxide, a silicon oxy-nitride, a silicon nitride, a silicon 
carbide, or a silicon oxy-carbide. The material selected 
depends on the media conditions that microsensor 
structure 51 is exposed to. First inorganic protective 
coating 57 and second inorganic protective coating 67 
are the same or different materials. Second inorganic 
protective coating 67 is formed using, for example, the 
same techniques as inorganic protective coating 1 7. 

FIG. 4 illustrates an enlarged cross-sectional view 
of an additional embodiment of a media compatible 
microsensor structure 71. l\/licrosensor structure 71 is 
similar to microsensor structure 1 1 except that micro- 
sensor structure 71 includes first protective coating 1 71 
underneath a second protective coating 172. In one 
embodiment, first protective coating 171 comprises an 
organic protective coating such as a polyparaxylylene 
coating (e.g., Parylene®) and is deposited using well 
known low temperature processing techniques. In this 
embodiment, second protective coating 172 comprises 
an inorganic protective coating such as a silicon oxide, 
a silicon oxy-nitride. a silicon nitride, a silicon carbide, a 
silicon oxy-carbide, or combinations thereof. In addition, 
second protective coating may comprise aluminum, 
gold, platinum, vanadium, tungsten, titanium, chrome, 
nickel, their silicides, or combinations thereof. Prefera- 
bly, inorganic protective coating 1 72 comprises a mate- 
rial having a thermal coefficient of expansion (TCE) 
close to that of the underlying materials. 

In an alternative embodiment, first protective coat- 
ing 171 comprises an inorganic protective coating such 
as a silicon oxide, a silicon oxy-nitride, a silicon nitride, 
a silicon carbide, or a silicon oxy-carbide. In this alterna- 
tive embodiment, second protective coating 172 com- 



prises an organic protective coating such as a 
polyparaxylylene coating (e.g., Parylene®). The combi- 
nation of inorganic and organic protective coatings pro- 
vides a microsensor structure capable of withstanding 
5 exposure to a wide variety of media. 

FIG. 5 illustrates a block-diagram that represents 
an apparatus 80 for using a microsensor structure 
according to the present invention to sense an environ- 
mental condition in a harsh media. Apparatus 80 
10 includes a device 82 containing a harsh media having a 
measurable environmental condition. For example, 
device 82 comprises a storage vessel containing a 
harsh media (e.g., polar solvent, non-polar solvent, 
alkaline solution, acid, etc.) or a pump pumping a harsh 
15 media. A media compatible microsensor structure 81 is 
coupled to device 82 to sense an environmental condi- 
tion such as liquid level within the storage vessel or 
pressure within a supply line from the pump. 

To measure the environmental condition, microsen- 
20 sor structure 81 comprises, for example, microsensor 
structure 11, 51, or 71 shown in FIGS. 1, 3, and 4 
respectively To protect it against the harsh media, at 
least those surfaces of microsensor structure 81 that 
are exposed to the harsh media are covered with an 
25 inorganic protective coating. Input and output signals to 
and from microsensor structure 81 are controlled and 
monitored using power supply device 86 and output or 
monitoring device 87 (e.g., a multimeter). I^onitoring 
device 87 optionally includes a display monitor and/or 
30 storage means. Power supply device 86 and monitoring 
device 87 are coupled to microsensor structure 81 
through cables 88 and 89, connector 84, and conduc- 
tive structure 83. Such devices, cables, and connectors 
are well known in the art. 
35 (Monitoring device 87 optionally provides an output 
signal or signals in response to a sensed environmental 
condition as a process control means. For example, 
when device 82 comprises a fuel storage tank in a vehi- 
cle and the liquid level reaches a certain amount, moni- 
40 toring device 87 sends a signal to, for example, a 
dashboard light to warn the driver of a diminishing fuel 
supply Alternatively, when device 82 comprises a pump 
and microsensor structure 81 senses a certain pressure 
in the supply line from the pump, monitoring device 87 
45 provides an output signal to the pump to increase or 
decrease its delivery 

By now it should be appreciated that cost effective 
structures and methods have been provided for meas- 
uring an environmental condition in harsh media. By 
50 incorporating an Inorganic protective coating at either 
wafer or package level, a significant improvement in bar- 
rier characteristics is achieved compared prior art 
organic protective coatings. This improves reliability. 
Also, the structure achieves a media compatible micro- 
55 sensor without using metal diaphragm/transfer media 
techniques, which saves on cost and improves perform- 
ance over temperature extremes. 
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Claims 

1 . A media compatible microsensor structure compris- 
ing: 

a microsensor package (12); s 

a microsensor device (16) coupled to the 
microsensor package; 

a conductive structure (14,17) for carrying 
signals to and from the microsensor device coupled 
to the microsensor device; and io 

an inorganic protective coating (17) covering 
those surfaces of the microsensor package (12), 
the microsensor device (16), and the conductive 
structure (14,17) that will be exposed to a harsh 
media when the media compatible microsensor is 
structure is placed in contact with the harsh media. 

2. A structure according to claim 1 wherein the micro- 
sensor device (16) comprises a pressure sensor 
device. 20 



on exposed portions of the packaging means, the 
pressure sensor device, and a portion of the con- 
ductive means. 

9. A method for forming a media compatible microsen- 
sor structure comprising the steps of: 

providing a microsensor package (12). the 
microsensor package including a conductive struc- 
ture (13); 

coupling (14) a microsensor device (16) to 
the conductive structure; and 

forming an inorganic protective coating (17) 
on those surface of the microsensor package, the 
microsensor device, and the conductive structure 
that will be exposed to a harsh media when the 
media compatible microsensor structure is placed 
in contact with the harsh media. 

10. A method according to claim 9 wherein the step of 
forming includes forming an inorganic protective 
coating (17) comprising a material selected from a 
group consisting of a silicon oxide, a silicon oxy- 
nitride, a silicon nitride, a silicon carbide, and a sili- 
con oxy-carbide. 



3. A structure according to daim 1 further comprising 
an organic protective coating (171) underneath the 
inorganic protective coating. 

4. A structure according to daim 1 further comprising 
an organic protective coating (172) formed over the 
inorganic protective coating. 



5, A microsensor having an inorganic protective film 30 
comprising: 

a pressure sensor device (26) including a 
cavity (27) extending from a first major surface (28), 
the cavity having a plurality of sidewalls (29) and an 
upper surface (31) that forms a diaphragm (33) with 35 
a second major surface (32) of the pressure sensor 
device, a transducer (34) formed contiguous with 
the second major surface, and a first inorganic pro- 
tective film (37) formed on the plurality of sidewalls 
and the upper surface of the cavity; 4o 

packaging means (52) for supporting the 
pressure sensor device, the pressure sensor device 
coupled to the packaging means; and 

conductive means (53,54) for transporting 
signals to and from the pressure sensor device, the 45 
conductive means coupled to the pressure sensor 
device. 



6. A microsensor according to claim 5 wherein the first 
inorganic protective film (37) is selected from a so 
group consisting of a silicon oxide, a silicon oxy- 
nitride, a silicon nitride, a silicon carbide, and a sili- 
con oxy-carbide. 



7. A microsensor according to claim 5 wherein the first ss 
inorganic protective film (37) comprises a metal. 

8. A microsensor according to claim 5 further compris- 
ing a second inorganic protective film (67) formed 
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